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(54) DIGITAL VOICE BROADCASTING RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain the intermittence of voice and a sudden 
excessive large voice peculiar to digital voice broadcasting and to reduce 
unpleasant feeling by predicting the shut-out or the returning of a receiving state 
and gradually raising or lowering a volume. 

SOLUTION: A CPU 7 confirms that a volume change switch in an operating part 
12 is in a prescribed^ position, and if an error ratio detected in an error ratio 
detecting circuit 9 is equal to or more than/less than the prescribed value, it is 
predicted that the receiving state is to be shut out/returned. Then, a volume 



changing speed until the prescribed time is calculated, the volume is gradually 
increased/attenuated according to the speed, and the volume is reached to a set 
value. Thus, the shut-out or the returning of the receiving state is predicted by the 
error ratio value detected from a digital voice broadcasting receiving signal under 
being received, the variable speed of the volume is controlled according to the 
prediction and the volume is gradually controlled to the set value, so that the 
sudden intermittence of voice and the generation of an excessive large voice are 
prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the digitized voice broadcast receiver characterized by to have a 
sound-volume change means make the sound volume to said speech information 
fall or come to go up gradually with a detection means detect the receive state of 
said speech information, and said detection means, in the digitized voice 
broadcast receiver which receives the digitized speech information which is 
transmitted and outputs this speech information when it predicts that said receive 
state will be in cutoff or a return condition. 

[Claim 2] Said sound-volume change means is a digitized voice broadcast 
receiver according to claim 1 characterized by being the 1st sound-volume 
change means which carries out adjustable [ of the sound-volume change rate ] 
so that the time of concentration to the setting-out sound volume beforehand set 
up from the sound volume when predicting may become fixed. 
[Claim 3] Said sound-volume change means is a digitized voice broadcast 
receiver according to claim 1 characterized by being the 2nd sound-volume 
change means which carries out adjustable [ of the time of concentration to said 
setting-out sound volume ] so that the sound-volume change rate to the setting- 
out sound volume beforehand set up from the sound volume when predicting 
may become fixed. 

[Claim 4] Claim 2 characterized by having a selection means to choose actuation 
by said 1st sound-volume change means or the 2nd sound-volume change 
means based on an external input, a digitized voice broadcast receiver according 
to claim 3. 

[Claim 5] It is the digitized voice broadcast receiver according to claim 1 which 
said detection means detects the error rate over reception of said speech 
information, said sound-volume change means detects the variation of the unit 
time amount of this error rate, and reduces said sound volume gradually 
according to the variation of this unit time amount when said error rate exceeds 
the 1st predetermined value or it is less than the 2nd predetermined value, or is 



characterized by being what is raised. 

[Claim 6] A powering-on detection means to detect that the power source of a 
receiver was switched on in the digitized voice broadcast receiver which receives 
said digitized speech information which is transmitted and outputs this speech 
information, It is the digitized voice broadcast receiver characterized by having 
the increment means in the 1st sound volume to which it makes it come gradually 
to increase the loudness level of sound of said speech information to the 
loudness level of sound beforehand set up from silent level when it is detected 
that the power source of said receiver was switched on by said powering-on 
detection means. 

[Claim 7] A channel modification detection means to receive said digitized 
speech information which is transmitted, to set to the digitized voice broadcast 
receiver which outputs this speech information, and to detect modification of the 
service channel in the same received electric wave, The digitized voice 
broadcast receiver characterized by having the increment means in the 2nd 
sound volume to which it makes it come gradually to increase the loudness level 
of sound of said speech information to the loudness level of sound beforehand 
set up from silent level when it detects that said channel was changed by said 
channel modification detection means. 

[Claim 8] The digitized voice broadcast receiver carry out having an ensemble 
modification detection means detect modification of a received electric wave, and 
the increment means in the 3rd sound volume, for which it makes it come 
gradually to increase the loudness level of sound of said speech information to 
the loudness level of sound beforehand set up from silent level when modification 
of said received electric wave is detected by said ensemble modification 
detection means in the digitized voice broadcast receiver which receives said 
digitized speech information which is transmitted and outputs this speech 
information as the description. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention receives the digitized voice of digitized 
voice broadcast, and relates to the digitized voice broadcast receiver to output. 

[0002] 

[Description of the Prior Art] A sound signal is digitized in recent years, it 
considers as serial data, frequency multiplex [ of each modulating signal with 
which each frequencies differ the serial data ] is carried out, an electric wave is 
sent out, the digital audio broadcast (DAB:DegltalAudioBroadca st) which 
receives, gets over and carries out the voice output of the phase-modulation 
signal by which frequency multiplex was carried out with the receiver is proposed, 
and utilization is considered. 

[0003] In order to lessen effect of selectivity fading, this DAB method is the 
approach of lessening effect as a whole, even if it divides information into parallel, 
it becomes irregular using many subcarriers and one of subcarriers receives 
fading, and is a Frequency-Division-Multiplexing 

(FDM:FrequencyDivisionMultiplex) method fundamentally. However, in order to 
avoid the overlap of spectrum, in the case of mere FDM, spacing of a subcarrier 
must fully be taken, and it is not good, [ of frequency utilization effectiveness ] 
Then, the OFDM (OrthogonalFrequencyDivisionMultiplex) method is proposed. 
[0004] In the case of this OFDM, it Is arranged so that each subcarrier may fulfill 
rectangular conditions, and since the overlap of spectrum is allowed, there is an 
advantage which can use Fourier transform actuation by the modulator and 
double ****, and can simplify hardware to a top with the sufficient utilization 
effectiveness of a frequency. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such digital broadcasting, 



if the error rate of the input signal in a receiver increases and a certain threshold 
is exceeded, the voice outputted from a loudspeaker will stop rapidly, as this 
distance becomes large, since the distance of a sending station and a receiver 
changes continuously with migration of a receiver (mobile station). Moreover, the 
phenomenon of making a listener - the voice to which the distance of a sending 
station and a receiver is outputted by the ** or **** case from a loudspeaker with 
migration of a receiver (mobile station) this and reversely becoming large rapidly 
- producing sense of incongruity poses a problem. 
[0006] 

[Means for Solving the Problem] The digitized speech information which is 
transmitted in order that this invention may solve the above-mentioned technical 
problem receives, and it carries out having a sound-volume change means make 
the sound volume to said speech information fall or come to go up gradually, in 
the digitized voice broadcast receiver which outputs this speech information with 
a detection means detect the receive state of said speech information, and said 
detection means, when said receive state predicts that it will be in cutoff or a 
return condition as the description. 

[0007] Moreover, said sound-volume change means is characterized by being 
the 1st sound-volume change means which carries out adjustable [ of the sound- 
volume change rate ] so that the time of concentration to the setting-out sound 
volume beforehand set up from the sound volume when predicting may become 
fixed. Moreover, said sound-volume change means is characterized by being the 
2nd sound-volume change means which carries out adjustable [ of the time of 
concentration to said setting-out sound volume ] so that the sound-volume 
change rate to the setting-out sound volume beforehand set up from the sound 
volume when predicting may become fixed. 

[0008] Moreover, it is characterized by having a selection means to choose 
actuation by said 1st sound-volume change means or the 2nd sound-volume 
change means based on an external input. Moreover, said detection means 
detects the error rate over reception of said speech information, said sound- 



volume change means reduces said sound volume gradually by detecting the 
variation of the unit time amount of this error rate according to the variation of this 
unit time amount, when said error rate exceeds the 1st predetermined value or it 
is less than the 2nd predetermined value, or it is characterized by being what is 
raised. 

[0009] Moreover, a powering-on detection means to detect that the power source 
of a receiver was switched on in the digitized voice broadcast receiver which 
receives said digitized speech information which is transmitted and outputs this 
speech information, When it is detected that the power source of said receiver 
was switched on by s.aid powering-on detection means, it is characterized by 
having the increment means in the 1st sound volume to which it makes it come 
gradually to increase the loudness level of sound of said speech information to 
the loudness level of sound beforehand set up from silent level. 
[0010] Moreover, a channel modification detection means to receive said - 
digitized speech information which is transmitted, to set to the digitized voice 
broadcast receiver which outputs this speech information, and to detect 
modification of the service channel in the same received electric wave, When it 
detects that said channel was changed by said channel modification detection 
means, it is characterized by having the increment means in the 2nd sound 
volume to which it makes it come gradually to increase the loudness level of 
sound of said speech information to the loudness level of sound beforehand set 
up from silent level. 

[0011] Moreover, said digitized speech information which is transmitted receives 
and it carries out having an ensemble modification detection means detect 
modification of a received electric wave, and the increment means in the 3rd 
sound volume, for which it makes it come gradually to increase the loudness 
level of sound of said speech information to the loudness level of sound 
beforehand set up from silent level when modification of said received electric 
wave is detected by said ensemble modification detection means as the 
description in the digitized voice broadcast receiver which outputs this speech 



information. 

[0012], 

[Example] Hereafter, the example of this invention is explained using drawing. 
Drawing 1 is drawing showing the configuration of one example of this Invention. 

1 is an antenna which receives the electric wave of digitized voice broadcast. 2 
outputs the signal which amplified the broadcast wave which he wishes in the RF 
amplifying circuit aligned and amplified on the electric wave of the broadcast 
wave for which it asks from the electric wave which the antenna 1 received. 3 is a 
frequency changing circuit which mixes the signal which the RF amplifying circuit 

2 amplified, and the local oscillation signal which the local oscillation circuit 4 
outputs, performs frequency conversion of an input signal, carries out frequency 
conversion of the signal of broadcast of choice, and outputs it. 5 is an analog-to- 
digital converter which changes into a digital signal the analog signal outputted 
from a frequency changing circuit 3. 6 is DSP (digital signal processor) which 
processes the digital signal outputted from an analog-to-digital converter 5 for a 
recovery etc. 

[0013] 7 is constituted from CPU (central processing unit) by the microcomputer 
(microcomputer), and when the error rate which the error rate detector 9 which 
detects the error rate of an input signal, and the error rate detector 9 detected 
exceeds a regular value, it consists of electronic volume 8 grades to which the 
sound volume of a receiving sound signal is changed. By the codec, 10 analog- 
izes the digitized voice signal outputted from CPU7, and power amplification is 
carried out, it is sent to a loudspeaker 1 1 , and is outputted as voice. 12 is the 
control unit which operates CPU7, and consists of change-over switches of 
changing the selecting switch and sound volume of turning on and off and 
ensemble of a power source, or a subchannel. 

[0014] Next, processing of CPU7 is explained. It is attached to the processing in 
the 1st example of CPU7, and explains using the flow chart of drawing 2 . CPU7 
will start processing, if the power source of a digitized voice broadcast receiver is 
switched on. At step SI , if chosen as the location where it judges whether the 1st 



sound-volume change means is directed based on the sound-volume change 
change-over switch of a control unit 12, and a sound-volume change change- 
over switch shows the 1st sound-volume change, it will move to step S2. At step 
S2, by the error rate detector 9, if the detected error rate is beyond the 
predetermined value A. it will expect that a receive state turns into a cut off state 
(that is, condition that voice stops), and will move to step S3. Moreover, below 
with the predetermined value B, a receive state predicts it as a return condition 
(that is, voice starts), and an error rate moves to step S3. In addition, let the 
predetermined value A be a larger thing than B. 

[0015] At step S3, the rate of sound-volume change is calculated and it moves to 
step S4. That is, in the case of a cut off state, the falling curve which lowers 
sound volume to 0 gradually from the event of predicting to the predetermined 
time amount t is created here. Also in a return condition, the curve which starts 
sound volume to a predetermined value gradually to the time amount t 
predetermined in the same way is created. In step S4, follow the calculated 
sound-volume change rate, sound volume is made to decrease or increase 
gradually, and it moves to step S5. At step S5, if it judged whether the setting-out 
sound-volume value set up beforehand was reached and the sound volume of 
the set point is reached, processing will be completed. When having not reached 
a setting-out sound-volume value, it returns to step S4. 
[0016] Thus, in the 1st example, when an error rate value is detected, and the 
error rate value exceeds a predetermined value or is less from the digitized voice 
broadcast input signal under reception, the time of concentration to the set-up 
sound volume is set constant, and it can carry out adjustable [ of the sound- 
volume variable speed ]. Next, it is attached to the processing in the 2nd example 
of CPU7, and explains using the flow chart of drawing 3 . CPU7 will start 
processing, if the power source of a digitized voice broadcast receiver is 
switched on. At step S1 1 , if chosen as the location where it judges whether the 
2nd sound-volume change means is directed based on the sound-volume 
change change-over switch of a control unit 12, and a sound-volume change 



change-over switch shows the 2nd sound-volume change, it will move to step 
S12. At step S12, by the error rate detector 9, if the detected error rate is beyond 
the predetermined value A, it will expect that a receive state turns into a cut off 
state (that is, condition that voice stops), and will move to step S13. Moreover, 
below with the predetermined value B, a receive state predicts it as a return 
condition (that is, voice starts), and an error rate moves to step S13. In addition, 
let the predetermined value A be.a larger thing than B. 
[0017] At step S13, the rate of sound-volume change is fixed and it moves to 
step S14. At step S14, follow a sound-volume change rate, sound volume is 
made to decrease or increase gradually, and it moves to step S15. At step S15, if 
it judged whether the setting-out sound-volume value set up beforehand was 
reached and the sound volume of the set point is reached, processing will be 
completed. When having not reached a setting-out sound-volume value, it 
returns to step S14. 

[0018] Thus, in the 2nd example, when an error rate is detected, and the error 
rate exceeds a predetermined value or is less from the digitized voice broadcast 
input signal under reception, the change rate to the set-up sound volume is set 
constant, and it can carry out adjustable [ of the sound volume ]. The sound- 
volume change in the 1st example and the sound-volume change in the 2nd 
example are suitably chosen based on the input from a control unit 12 by liking of 
a user. Moreover, the above is applicable even if it is attached, when reducing 
sound volume even on 0 level gradually, although it is the case where sound 
volume is increased. 

[0019] Next, it is attached to processing of CPU7 in the 3rd example, and 
explains using drawing 4 . CPU7 will start processing, if the power source of a 
digitized voice broadcast receiver is switched on. At step S31, it judges whether 
an error rate is larger than the predetermined value A or smaller than the 
predetermined value B, and if equivalent to this condition, it will move to step S32. 
When an error rate does not become a predetermined value, processing is 
ended and it usually continues a receive state. 



[0020] At step S32, the variation in the unit time amount of an error rate is 
calculated, and it moves to step S33. At step S33, the time amount to which 
sound volume is gradually changed to a predetermined value to 0 so that it may 
follow in footsteps of this is calculated based on the variation in the unit time 
amount of an error rate. And by the time amount whiph moved to step S34 and 
was calculated, sound volume is raised to reduction or a predetermined value to 
0, and processing is completed. <BR> [0021] Thus, in the 3rd example, the 
analysis of an error sign becomes impossible and voice is no longer outputted 
rapidly in the critical point of a service area, for example. Then, the problem 
which it becomes impossible to receive [ problem ] rapidly, and a voice output 
breaks [ problem ] off, and makes a listener produce sense of incongruity is 
solvable by computing the time amount to which the analysis condition of an 
error sign is calculated by change of unit time amount, and sound volume is 
changed in the phase judged that the error rate exceeded the predetermined 
value, and making sound volume decrease or increase gradually. Moreover, it 
can follow in footsteps of variation of an error rate, and more natural sound- 
volume change can be performed. 

[0022] Next, the 4th example is explained using drawing 5 . CPU7 will start 
processing, if the power source of a digitized voice broadcast receiver is 
switched on. At step S41 , it judges whether the power source of a digitized voice 
broadcast receiver was switched on with the signal from the electric power switch 
of a control unit 12, and if it detects having switched on the power source, it will 
move to step S42. Processing is completed if the power source is not switched 
on. At step S42, sound volume is reduced to 0 and it moves to step S43, and to 
the loudness level of sound set up beforehand, sound volume is increased 
gradually and processing is completed. 

[0023] Thus, when the power source of a receiver is switched on, it prevents that 
voice is rapidly outputted in the amount of Oto. Next, the 5th example is 
explained using drawing 6 . CPU7 will start processing. If the power source of a 
digitized voice broadcast receiver is switched on. At step S51, it judges whether 



the subchannel (in digitized voice broadcast, although two or more voice can be 
transmitted by one broadcast wave by using a voice coding method, it switches 
to other voice in this one broadcast wave) was switched with the signal from the 
subchannel change-over switch of a control unit 12, and if the subchannel is 
switched, it will move to step S52. Processing is completed if the subchannel is 
not switched. At step S52, the sound volume before a switch of a subchannel is 
reduced to 0, and it moves to step S53, and to the loudness level of sound set up 
beforehand, sound volume is increased gradually and processing is completed in 
step S53. 

[0024] Thus, when the subchannel which has received the digitized voice 
broadcast receiver is switched, the problem which it prevents [ problem ] 
outputting voice and makes a listener produce sense of incongruity with rapidly 
big sound volume can be solved. Next, the 6th example is explained using 
drawing 7 . CPU7 will start processing, if the power source of a digitized voice 
broadcast receiver is switched on. At step S61 , it judges whether ensemble (in 
digitized voice broadcast, although two or more voice can be transmitted by one 
broadcast wave by using a voice coding method, it switches to other digitized 
voice broadcast waves from which a frequency differs) was switched with the 
signal from the ensemble change-over switch of a control unit 12, and if 
ensemble is switched, it will move to step S62. Processing is completed if 
ensemble is not switched. At step S62, the sound volume before a switch of 
ensemble is reduced to 0, and it moves to step S63, and to the loudness level of 
sound set up beforehand, sound volume is increased gradually and processing is 
completed in step S63. 

[0025] Thus, when the ensemble which has received the digitized voice 
broadcast receiver is switched, the problem which it prevents [ problem ] 
outputting voice and makes a listener produce sense of incongruity with rapidly 
big sound volume can be solved. In addition, although the receive state is judged 
based on an error rate in this example, you may judge not only based on this but 
based on field strength etc. 



[0026] 

[Effect of the Invention] As explained to the detail above, in this invention, the 
sense of incongruity of a voice output can be eased by controlling a rapid 
excessive sound peculiar to digitized voice broadcast, a sudden sound piece, etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration in one example of this invention 
[Drawing 2] The flow chart which shows processing of CPU7 in the 1st example 
[Drawing 3] The flow chart which shows processing of CPU7 in the 2nd example 
[Drawing 4] The flow chart which shows processing of CPU7 in the 3rd example 
[Drawing 5] The flow chart which shows processing of GPU7 in the 4th example 
[Drawing 6] The flow chart which shows processing of CPU7 in the 5th example 
[Drawing 7] The flow chart which shows processing of CPU7 in the 6th example 
[Description of Notations] 

1 Antenna 

2 RF amplifier 

3 Frequency-conversion section 

4 Local oscillation 

5 A/D converter 

6 DSP 

7 CPU 

8 Electronic volume 

9 Error rate detector 

10 Codec 

1 1 Loudspeaker 

12 Control unit 
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